June 24, 1952 

Filed June 2, 1947 

J. C. MLLES 2,601,314 
COAL STOVE 

2 SHEETS--SHEET 1 

I I 



June 24, 1952 J.C. MILES 2,601,314 
COAL STOVE 
Filed June 2, 1947 2 Sï-ETS--SHET 2 
0  ........    , "  l  / 0 
0 

/0 



Patented June 24, 1952 2,601,314 

UNITED STATES PATENT OFFICE 

2,601,314, 
COAL STOYE 
John C.. Mlles, Urbn, II1., assigner to The Uni- 
versity of- Illinois Foundtion,  nonprofit co- 
Dotation of. Illinois 
ApplicatiOn June 2, 
2 Claires. 
This invention relates to a coal stove and.par - 
ticuIarly fo a, coal stove having a by-pass, leading 
fzom the tire box of the stove fo an exit for the 
gases, of combustion and a cooperating door 
ranged, to communicate between, the extezicr of 
the stove ,and he interior of the tire, box: thrcugh 
the opening that is normally closed by' the. by- 
pass. door. The invention also relates to means 
ï0r opening and closing the d0ors together. 
It has been proposed in the past to provide a le 
by-pass door between the tire.-bóx and the pas- 
sageway that is providfed for the gases of. com- 
bustion with t.hi do: being capable of being 
opened prior to the introduction of coal into the 
tire box. There is-also provided a d0oy between 15 
the exterior of the store and the tire box so that 
fesh coal can be introduced fo the tirebox. The 
by-pass d0or permits venting of smoky gases ir 
the tire box w, hen the exterior d0or is opened 
Ïor t.lie inçroduction of coal or Ïor other reasons ,0 
so that these gases wiii not escape to the exterior 
of the store, In the improved construction, 
which ïorms the subject rnatterof this invention, 
the by-pass door and the exterior door are aligned 
with each other so that coal may be introduced 
into the tire box through the openings normally 
closed by said doors. Ieans are provided for 
opening both doors. If is. preferred that the 
doors be so arranged that the by-pass door may 
be opened, to give complote communication be- 30 
tween the tire box and the passageway for burnt 
gases belote the exterior door gives complote 
communication with the exterior of the store. 
This permits any gases in the tire box to be 
vented to the gas passageway belote these gases 35 
have an opportunity fo escape through the 
terior door. loEeans are preferably provided con .- 
necting the doors so that both doors are opened 
and closed together: 
It is preferred that the by-pass door be af- 40 
ranged' ai or near the top of" the tire box with, the 
exterior-door being arranged adjacent the by- 
pass-door, This permits the complote fllliig of 
the tire box with coal thereby leaving no empty 
space for ttie ccumulation of cmnbustion gases 45 
formed in the coking of the coal: This formation 
of  gases in a pocket in the tire box is eliminated 
so as  to avoid what is known as "puff back." 
This is caused by air entering, the portion of the 
tire box occupied by these heated combustion 50 
gases and causing miniature explosions. These 
explosions result in smoke, being foced out into 
the room, 
The invention will be described as related to 
the embodiments shown in, the- accompanying 55 
drawings. Of the drawings: Fig. 1 is a frag- 
mentary vertical section through a stove embody- 
ing the invention; Fig. 2 is a fragmentary eleva- 
tion of the stove of Fi. 1 showing the exterior 
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dock;, aD:d Fig: 3 is a section taken,long line 
o Fig. 1. 
In- the embodiment shown in Figs. 1, 2 and 
lie store comprises, an curer shell l l, a tire box 
li;. a grate: 2 beneath tt]e tire box, n. incined 
wlL  5 detining one side of the tire box and ha- 
ing spaced openings | therein, a vertical wall 
 , on the, opposite side of the tire box a,nd spaced 
from tl]e curer she!l |.0 with this wall also having 
spaced openings  therein, a steeply inclined 
wall  a the top-of  the tire box formed o tire 
brick.or the like» a combustion zone  above the 
flfre:: box, and communicating therewith through 
a', relatfl/ely narrow throat I, and a stck 
foe the exhaust of thëgases of combustion. The 
oçtom of  the stove is provided with an ash 
receptcle I$ beneatl% the ï'ate  2 and thi por 
tion of ttie stove is provided witli a, doo 
though which the:receptacle  may be. removed. 
The space between: the  inclined wall  and 
the she]I |0of the stove isprovided wih  bafli 
29 exteïïdin from çhe slell to a poin-djacent 
the bottom of çhe wa]l  Air is: admitted to 
the stove througli  pair of openins 2] ard, 
in tï.e shell 9 on either side of the bffle . 
Tliese  openings' are arranged so as to. be opened 
and closedby- a' sinle damper  that is mounted 
on a threaded boi : engaging a hole in ttie shell 
 adjacen the- op end: of the baffie . Air 
enteçing the top hole 2 tiws through the open - 
ings  in the wall 3 into the lire box This 
air serves as coking air fr the coal in the, tire 
bx. i entering the bottom tiole'2 is  directed 
downwardly by t!ie bafll  to the region, under 
tlïe grat  Sme of this .air-flows through 
the rate F and. serves as coke-burning ir. 
Another portion oi the air ti0ws up between the 
vertical walI I ad ttie shel] 0 of the store 
hrough the openings  and through the throat 
|'int tlie combustion zone ï Witli. tliis 
rangement, tle full, suppIy of air to tlie, store 
controlled'by the single damper . 
Nar the tbp of the tire box |  there i located 
-'0y-pass dooï  communiCatingbetween the top 
of'the tire box and ttie passageway  for gases 
of combustion. As stiown in Fig. 1, this passage- 
way is the entike top of the stove. This fop por- 
tion of ttie stove is Iined with tire brick  or ttie 
tike and is provided with an outwardly etending 
baffi- 2i also of tire brick, on the side of' the 
stove.epposite the location of tlie by-pass door 
The gses of combustion leaving ttie combustion 
zone i are dïïected by the baffe 2la toward the 
oher side-of the stove and then backup through 
the stack |'? that is located i.mmediaely abovethe 
"0afll 2Ta. when the by-pass door 2 is opened, 
any gases in the tire box I| are vented fo the 
passageway 2. The amount of gases in the tire 
box will be quite small, however, as the .tire box 
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is ordinarily kept almost completely filled with 
coal. 
Located adjacent the by-pass door 2 is an 
exterior door 28 communicating with the exterior 
of the store. The by-pass door 2 is hingedly 5 
mounted on the exterior door 28 by providing a 
pair of spaced brackets 26a formed integrally 
with the by-pass door 2 and extending toward 
the exterior door 28. These brackets have their 
outer ends attached by a hinge 29 to the exterior 10 
door 28. This hinge is substantially horizontal. 
ligidly mounted on the hinge 29 is an operating 
arm 80 extending through the exterior door 28 
and having ifs outer end 30a extending upwardly. 
This outer end is provided with a hand-engage- 15 
able portion 3Ob of coiled wire. 
The exterior door 28 is hingedly mounted on 
the shell 0 of the store by means of a vertical 
hinge 8 mounted on a door frame 32. When 
it is desired to introduce coal into the tire box  , 20 
the operating arm 80 is turned so that ifs outer 
end 86a is pointed outwardly. This turns the 
by-pass door 2' up against the exterior door 28 
and to the position shown in dotted lines in Fig. 1. 
Both the by-pass door 25 and the exterior door 25 
28 may then be opened around the hinge 8 
upon which the exterior door is mounted. Coal 
may then be introduced into the tire box through 
the openings noïmally closed by the doors 26 
and 28. 1Vfeans are preferably provided for re- 30 
leasably retaining the by-pass door 25 in a posi- 
tion against the exterior door 28. As shown, this 
means may comprise a spring-pressed ball 88 in 
the top of the exterior door 28. With this ar- 
rangement, the by-pass door may be released 35 
either by jarring the exterior door 28 against its 
frame or by turning the operating arm 86. 
The top edge 25b of the by-pass door 26 is 
inclined so as to seat against an inclined sïrface 
on a frame member 84 located at the top of the 40 
tire box . The sides of the by-pass door 26 
seat on raised portions 84a on the frame member 
84 so that the sides of the by-pass door may be 
spaced inwardly and hot scrape side flanges 84b 
that connect the exterior door frame 82 and the 45 
interior frame 84. The bottom edge of the by- 
pass door 26 seats against the bottom of the 
inner frame 84 as shown in Fig. 1. 
With the arrangement just described, coal may 
be fed through the by-pass door 26 so that the 
tire box   may be substantially completely fllled. 
The exterior door 28 need not have a close fit 
with its frame as any leakage around this door 
will go directly into the top passageway 20. The 
by-pass door 25 need not have a close fit with 
ifs frame as the draft pressure differential across 
this door is low due to the stack effect of the 
passageway 26. Any leakage around this door 
will therefore be low. Thus, ground joints or 
gaskets are not necessary with the doors 26 and 
26. Any air leaking around the by-pass door 26 
will still be contained within the store. The by- 
pass door protects the exterior door 28 and pre- 
vents the formation of condensed far or other 
material on the exterior door. Very little ar 
will form on the by-pass door 25 as this door is 
maintained quite warm. The location of the 
exterior door 28 provides adequate visibility and 
accessibility to the top portion of the store above 
the tire box. The two doors also permit ready 
visibility and accessibility into the tire box itself. 
Although the tire box may have either a hori- 
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zontal or vertical wall 16, it is preferred however 
that this wall be sharply inclined as shown in 
Fig. 1. This permits the coal tobe fed down 
more ïeadily as the coal in the bottom of the 
tire box is burned. With this inclined wall, the 
operator of the store is less likely to punch the 
wall when pushing down coal. Even if the wall 
is punched, it will only be with a glancing blow. 
The sloping top wall '6 also provides for a sharply 
expanding combustion zone  6. This slows down 
the velocity of the gases in the top of the store 
and results in less fly-ash being carried up 
through the stack 7. This construction is also 
more se!f-cleaning as any fly-ash deposited on 
the top of the wall 6 wfll tend to roll down the 
wall and back into the combustion space in the 
tire box. 
Although the invention bas been described as 
related to a coal store, it is obvious that it can 
also be applied to a furnace, a hot water heater, 
or the like. The by-pass door and the exterior 
door may be arranged either horizontally, ver- 
tically, or inclined. 
I-taving described my invention as relating to 
various embodiments of the saine, it is my inten- 
tion that the invention be not limited by any 
of the details of description, but rather be con- 
strued broadly within its spirit and scope as set 
out in the accompanying claires. 
I claire: 
1. In a coal store and the like including a tire 
box and means forming a passageway for gases 
adjacent the top of the tire box, a door in the 
tire box adjacent the top thereof normally closing 
an opening between said passageway and the tire 
box, a second door adjacent the first door nor- 
mally closing an opening between said passage- 
way and the exterior of the store, said flrst door 
being hingedly mounted on said second door, and 
single means for opening said flrst door and said 
second door. 
2. The coal store of claire 1 wherein means 
are provided for releasably holding said doors 
together after the first door has been opened. 
JOHN C. 1VIILES. 
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